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 New SATCOM breed for Unmanned Aircraft and Communications on the Move
 by John C. Landry, Boeing
Boeing Commercial Satellite Service is now offering military Ka band spot beam coverage 
via Inmarsat Global Xpress covering the Southwest for immediate use.  The service is just 
in time for government exercises, demonstrations, and testing for new group 3 UAS BLOS 
requirements. The Ka band service is compatible with existing Wideband Global SATCOM 
terminals and is operable with existing government modems.  Up to two GHz worth of 
bandwidth is available with sufficient power to provide multi-megabit per second through-
put from small aero terminals. 
Multiple beams are available to the U.S. government and NATO allies. The cost for the 
service is on par with Ku band, but higher power makes this service the game changer for 
small traditionally-disadvantaged SATCOM terminals. The new service has similar perfor-
mance to WGS.  Other potential users are manufacturers and integrators wishing to install 
SATCOM terminals onto new or existing unmanned systems or field mobile or deployable 
networks with VSATs.  Since this service operates under the higher military frequency 
spectral mask, links are not constrained to commercial regulatory policy which mandates 
inefficient frequency spreading in order to avoid adjacent satellite interference.  The service 
can be procured in multiple bandwidths 
and service duration increments.  
GX has ignited the interest of medium-
sized UASs developers who have tradi-
tionally been confined to line-of-sight 
(LOS) radio frequency range.  Recent 
advancements in SATCOM terminal 
miniaturization significantly reduce the 
size weight and power (SWaP) impacts to 
the vehicle.  The medium endurance or 
group 3 UAS is now able to equip on their 
platform with a SATCOM terminal.  Removing LOS as a constraint greatly increases the 
utility of UAS.  For example, a medium-sized UAS previously restricted to a radius from the 
ground terminal of 70 miles may now have a mission range approaching 500 miles given 
an endurance of 10 hours at 100Mph. The service has previously been demonstrated with 
terminal apertures as small as eight inches including helicopter thru-the-rotor with excel-
lent results.  Additionally, more advanced ISR sensors can now be supported on all existing 
UAS. (Cont. p.2)
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(Landry, cont. p.1) The beams can loop back from one SATCOM terminal to another in the same beam, or tie 
into  teleport facilities where we can securely route user data.  In addition to the beam in the illustration, the 
Global Xpress Inmarsat-5 system has beams around the world which are steerable to meet mission needs in near 
real time rather than the typical weeks or months.  BCSS is enabling major changes in the way the US govern-
ment thinks about and efficiently utilizes commercial SATCOM.
Email john.c.landry@boeing.com for additional technical information or previous demo data.
How the NPS VSS volunteer Internship program helped both NPS, CRUSER and ourselves!
by Hanna M Bell, NPS Intern, March 11, 2016 
In late 2014, a friend and I started an internship at the Naval Postgraduate School. Both Gaby Lahti and I, Hanna 
Bell, had been on the Carmel High Robotics team and knew some basic skills. Gaby was the team’s welder for two 
years, which she took to extremely fast. I was on the team for four years, and during my finial year I was the first 
female captain. When we started at NPS it was a whirlwind. We were thrown into the mix of robot life for CRUSER 
under the helping hands of Assistant Professor Timothy Chung (Systems Engineering) and Steven Jacobs (Physics 
Dept. Model Maker and Machinist). 
At the beginning we didn’t know what we had truly gotten ourselves into, but after a short amount of time we loved 
every second working. Our first task was to outfit fifteen (15) Pioneer robots with all the necessary wiring, lasers, 
and mounting components. The fifteen robots needed to be the same, but each one had its own difficulties; for 
some robots the screw holes were a little too small, or a little off center. The fact each robot had a different problem 
lead Gaby and I on an adventure of learning how to solve different problems while still getting the same result. At 
one point we were using bent hair pins to hold nuts in place so we could put a bolt in. Two of the bigger problems 
we faced were the 3D printed laser mounts not fitting and the wiring.
   
The laser mounts were printed just thick enough that they barely fit on to the mounting frames. After being taught 
how to use the mill, Gaby and I took turns slowly thinning the laser mounts, but this ruined the look of the 3D 
printing. Each mount was sparsely printed and by removing some of the material it revealed the honeycomb in-
side. It would take a few tries to get the mount thin enough to work, but we also had to be careful to not get it to 
thin and break the piece.   (Luckily we never broke one.) The wiring problem we faced was more from us not 
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having done much of wiring. It was challenge that lasted a few weeks, but we soon figured out how to mark and 
keep track of all the different colors of wire and where they needed to go. 
Mr. Jacobs was also teaching us how to use the machines in his work shop in the midst of all the other work. I 
personally took to the lathe, but I also got the chance to learn how to use a CNC machine, a mill, the band saws 
and so much more. Gaby continued working on the Pioneers in the summer SEAP internship before she left for 
UC Davis to study Material Science Engineering. I returned after that summer to continue volunteering for Mister 
Jacobs while I attend Monterey Peninsula College for Mechanical Engineering. I am thankful for the two years I 
have spent at NPS and am excited to continue learning here.
Thank you to all the NPS VSS (Volunteer Student Services) program staff and to Allison Kerr for her support of 
the program.
Librarian’s Corner








Coastal and Environmental Remote Sensing from Unmanned Aerial Vehicles: An Overview
http://www.bioone.org/doi/pdf/10.2112/JCOASTRES-D-15-00005.1
 
The Inescapable Net: Unmanned Systems in Anti-Submarine Warfare
http://www.basicint.org/sites/default/files/BASIC_Hambling_ASW_Feb2016_final_0.pdf
 
 Director’s Corner by Dr. Ray Buettner
CRUSER Colleagues,
May was quite a month for the CRUSER Community of Interest.  In the second week of May, JIFX-16-3 
showcased a wide variety of robotic prowess including the NPS ARSENL team successfully executing a 10 vs 
14 aerial engagement in the skies over Camp Roberts. In addition to this being the largest swarm vs swarm 
engagement that we are aware of, an earlier 10 vs 10 engagement featured the novelty of one of the swarms 
being flown by a completely different organization.  A team from the Georgia Tech Research Institute helped 
bring the vision of a true Aerial Combat Swarm capability one step closer to reality. Later in the month, 
CRUSER helped support the International Mine Warfare Symposium here in Monterey and the culmination 
of that event was CRUSER Expo 2016 with tours of robotics and related laboratories on campus for partici-
pants and CRUSER COI members as well.  This edition of CRUSER News helps highlight that the breadth 
of the CRUSER COI extends from the classroom to outer space and from the classroom to the battlefield.
 Robots in the Roses 2016
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CRUSER Calendar
6 Jun (1200 PST) Monthly Meeting
12-13 Jul Technical Continuum (TechCon)
19-22 Sep Warfare Innovation Workshop
details at http://CRUSER.nps.edu
Short articles 
(up to 500 words) for 
CRUSER News are 
always welcome 
submit to:  
cruser@nps.edu
STUDENT CORNER
Student:  Capt William Ricalde, USMC
Title:  Counter UAS through Spectrum dominance
Curriculum:  Information Warfare Systems Engineering (IWSE)
With commercial off the shelf (COTS) unmanned aerial systems (UAS) proliferating onto the battlefield, the enemy’s 
use of UAS has grown significantly.  Due to this increase, controlling the congestion of the electromagnetic spectrum 
(EMS) is paramount to success in countering enemy UAS.  In response to this, the Marine Corps developed the Marine 
Air-Ground Task Force Electronic Warfare (MAGTF EW) concept, giving Marine commanders the capability to con-
trol organic EW in managing and exploiting the EMS, while usurping the enemy’s ability to do the same.  MAGTF EW 
depends on an “integrated system of distributed, platform-agnostic capabilities on manned and unmanned assets,” fully 
networked and collaborative, providing efficient and effective control of the EMS.   Constructed as a system of systems, 
centered on the Intrepid Tiger II pod (IT-II), MAGTF EW is not only flexible, but progressive in its inclusion of new 
technologies and capabilities, able to adapt to the speed of technological change.  Through this adaptability, MAGTF EW 
and the IT-II pod can play a central role in the counter UAS mission.  
The IT-II, a weapon system exclusive to the Marine Corps, is uniquely suited to counter UAS as a precision EW pod 
designed to engage and defeat communications-based targets.  Originally designed as a counter-IED weapon, the pod is 
controllable by either a pilot or a ground operator, while connected to all pods in the network simultaneously.   Facilitat-
ing this integration is the Electronic Warfare Service Architecture (EWSA), an extensible protocol connecting all pods 
on a synchronized network.   The EWSA allows “on-demand electronic fires” with multiple waveforms capable of chang-
ing to any threat such as an incoming UAS swarm.   Similar to any wirelessly enabled technology, UAS communication 
links, particularly in swarm formations, are integral to command and control and mission execution.  If the IT-II pod, 
supported through the EWSA and MAGTF EW, can sever, influence, or disrupt, those communication links, or jam UAS 
onboard operating system by identifying a particular waveform, UAS swarms can be deterred and defeated without rely-
ing on additional infrastructure or tool sets.  Leveraging every node on the network to focus on individual UASs is also a 
course of action vice constrained by other one dimensional options such as directed energy weapons. 
    
The Intrepid Tiger II pod and the EWSA provide a revolutionary dimension of EW battlespace awareness and control, 
ensuring unhindered access to the EMS while denying the enemy the ability to leverage COTS UAS technology.  The 
agility of the IT-II and the EWSA is proven and the extension into counter UAS is only a natural progression.  Instead 
of investing in new weapons or concepts, MAGTF EW and the IT-II pod should be given greater consideration in the De-
partment of Defense’s (DOD) budding counter UAS problem.  As Samsung has coined in its counter to the iPhone, “the 
next big thing is already here”; the DOD would be wise to explore it.
1 Marine Air Ground Task Force (MAGTF) Electronic Warfare (EW), (USMC Concepts and Programs, 2015)
2 ALQ-231 Intrepid Tiger Pod, (Naval Air Systems Command, PMA-234 Electronic Attack, 2015), http://www.navair.navy.mil/index.cfm?fuseaction=home.
displayPlatform&key=C826F431-C46E-4231-9C21-5C5BE59B02F3
3 Marine Air Ground Task Force (MAGTF) Electronic Warfare (EW), (USMC Concepts and Programs, 2015)
4 Ibid
